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(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To pick up a still picture 
which has high sensitivity and high resolution by 
arranging four kinds of color filters such as magenta, 
green, cyan and yellow in a cycle of horizontal two pixels 
and vertical two pixels to constitute an image pickup 
part. 

SOLUTION: A pixel 1 consists of a photoelectric 
conversion element and a color filter which is attached to 
its top. This image pickup part (CCD) 5 regularly 
arranges plurality of pixels in a horizontal and vertical 
directions. A color filter provided to each pixel consists of 
four kinds of Mg (magenta), G (green), Cy (cyan) and Ye 
(yellow), and repeatedly arranges two pixels horizontally : : ' 
and two pixels vertically, i.e., four pixels in total as a 

base unit. Each pixel generates a pixel signal by photoelectrical^ converting color light which 
transmits each pixel. Pixel signals which are accumulated in every pixel by their exposure for 
a fixed time are read by a vertical CCD 2 that is provided adjoining a pixel column. The pixel 
signals are sequentially transferred in the CCD 2. Then, the signals are transferred to a 
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horizontal CCD 3 and outputted as a image signal from a output part 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the image pck-up section of the image pck-up equipment 
concerning the 1 st operation gestalt of this invention. 

[Drawing 2] 2 pixels of horizontal directions in the image pck-up section according [ (a) ] to the 1st 
operation gestalt of this invention, Explanatory drawing showing the color filter array of the base unit of 
2 pixels of perpendicular directions and (b) can be set in the image pck-up section by the 2nd operation 
gestalt of this invention. Explanatory drawing showing the color filter array of the base unit of 2 pixels 
of horizontal directions and 2 pixels of perpendicular directions and (c) are explanatory drawings in the 
image pck-up section by the 3rd operation gestalt of this invention showing the color filter array of the 
base unit of 2 pixels of horizontal directions, and 2 pixels of perpendicular directions, 
©rawing 3J It is the block diagram of the image pck-up equipment concerning the 4th operation form of 
this invention. 

[Drawing 4] 2 pixels of horizontal directions in the image pck-up section according [ (a) ] to the 5th 
operation form of this invention, Explanatory drawing showing the color filter array of the base unit of 2 
pixels of perpendicular directions and (b) can be set in the image pck-up section by the 6th operation 
form of this invention. Explanatory drawing showing the color filter array of the base unit of 2 pixels of 
horizontal directions, and 2 pixels of perpendicular directions, 2 pixels of horizontal directions in the 
image pck-up section according [ (c) ] to the 7th operation form of this invention, Explanatory drawing 
showing the color filter array of the base unit of 2 pixels of perpendicular directions and (d) are 
explanatory drawings in the image pck-up section by the 8th operation form of this invention showing 
the color filter array of the base unit of 2 pixels of horizontal directions, and 2 pixels of perpendicular 
directions. 

[Drawing 5] It is the block diagram of the image pck-up section of the image pck-up equipment 
concerning the 9th operation form of this invention. 

.[Drawing 6]. It is the block diagram of the image pck-up equipment concerning the 10th operation form 
of this invention, 

[Drawing 7] It is explanatory drawing showing the exposure timing in the image pck-up equipment 
concerning the 10th operation form of this invention. 

[Drawing 8] It is explanatory drawing showing the example of the color filter array in the image pck-up 
equipment by the conventional technology. 
[Description of Notations] 

1 Pixel 

2 Perpendicular Transfer Section 

3 Level Transfer Section 

4 Output Section 

3 1 Lens 
5,50 CCD 

32 Amplifying Circuit 
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33 A/D -Conversion Circuit 

34 Digital Disposal Circuit 

35 CCD Drive Circuit 

36 Control Circuit 

37 Record Medium 

38 Bus 

39 I/F Circuit 

5 1 Memory 

52 Shutter 

53 Shutter Drive Circuit 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to image pck-up equipment, and 
relates to the array technology of the color filter in the suitable image pck-up section for high-resolution- 
izing of the image pck-up equipment for a still picture image pck-up especially. 
[0002] 

[Description of the Prior Art] The image pck-up equipment using CCD (Charge Coupled Device) can be 
divided roughly into the veneer formula using single CCD, and the multi -board type which uses two or 
more CCD. as the latter method - a spectrum prism etc. separates light into three primary colors, and 
the 3 board type which carries out photo electric translation of the light of a single color by single CCD 
is known On the other hand, by the former method, in order to generate two or more chrominance 
signals of a kind from single CCD, CCD which formed two or more kinds of color filters in the light- 
receiving side is used. The optoelectric transducer arranged in the light-receiving side outputs the 
chrominance signal according to the kind of color filter by carrying out photo electric translation of the 
specific colored light which penetrated this color filter. 

[0003] With such veneer-type image pck-up equipment, in order to generate a predetermined color video 
signal from R (red), G (green), and B (blue) which are the three primary colors of light, R, G, and B 
same as a kind of color filter as the three primary colors of light are used in many cases. 
[0004] The conventional example of the color filter array using R, G, and B is shown in (a) of drawing 
8 . This color filter array is known as a Bayer array. The image pck-up equipment using this color filter 
array is stated to 69th page - the 72nd page in "fine image symposium collected-works" Japan 
photograph society; October, 95, for example. 

[0005] However, the image pck-up equipment using the color filter of such primary color has the 
problem of resolution falling, when the utilization factor of light has the low sensitivity at the time of a 
low illuminance to a low sake and picturizes the photographic subject of primary color especially to it. 
[0006] 

[Problem(s) to be Solved by the Invention] Then, the method using a complementary color filter as a 
means to solve the above problems is learned, (b) of drawing 8 is the example of a complementary color 
filter array, and this filter array is widely used for the image pck-up equipment for picturizing an 
animation. The image pck-up equipment using this color filter is stated to JP,2-280496,A, for example. 
[0007] However, since the vertical pixel repetition period was 4 pixels to a horizontal repetition period 
being 2 pixels as shown in (b) of drawing. 8 , the alias (moire) which the high frequency component of 
an input picture folds in low-pass, and produces on the contrary increased, vertical resolution fell and 
this color filter array had the problem which a different false color from an actual color produces. 
[0008] The purpose of this invention solves the above-mentioned problem, and is to offer the image pck- 
up equipment which can picturize a still picture with high resolution. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the image pck-up 
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equipment by this invention The color filter with which two or more kinds of color filters with which 
spectral sensitivity differs in an image pck-up side are arranged, and two or more kinds of this color 
filter penetrates the 1st color, The 1st horizontal-file filter with which the color filter which penetrates 
the 2nd color was arranged by turns, The color filter which adjoins the color filter and perpendicularly 
the 1st color of the above is penetrated, and penetrates the 3rd color, The 2nd horizontal -file filter with 
which the color filter which adjoins the color filter and perpendicularly the 2nd color of the above is 
penetrated, and penetrates the 4th color was arranged by turns, The array of the pixel which carries out 
photo electric translation of the colored light which penetrated each above-mentioned color filter and 
each above-mentioned color filter of the array described above in the shell, the transfer section which 
transmits and outputs the pixel signal corresponding to each above-mentioned pixel a shell -- having 
[ for example, ] the image pck-up section, in a Magenta and the 2nd color of the above, green and the 
3rd color of the above made [ the 1st color of the above ] cyanogen and the 4th color of the above 
yellow 

[0010] In this invention, the complementary color filter is used, and since both level and the repetition 
period of a vertical color filter are 2 pixels, the high image pck-up equipment of sensitivity and resolving 
is realizable. 
[0011] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
[0012] Drawing 1 is drawing showing the composition of the image pck-up section of the image pck-up 
equipment concerning the 1st operation gestalt of this invention. In each operation gestalt of this 
invention, what is usually called interchange line type CCD (only hereafter referred to as CCD) is 
applied as the image pck-up section. 

[0013] In drawing..! 1 is a pixel which serves as optoelectric transducers, such as a photodiode, from 
the color filter formed in the upper part. Although two or more pixels are arranged perpendicularly 
regularly horizontally in this image pck-up section (CCDS), the outgoing line and die sign are attached 
only to 1 pixel represented with drawing 1 . The color filter formed in each pixel is four kinds, Mg 
(Magenta), G (green), Cy (cyanogen), and Ye (yellow), it makes a base unit horizontally 2 pixels a total 
of 4 pixels at 2 pixels and a perpendicular direction, and the repetition array is carried out. G is a color 
filter with which Cy penetrates the colored light of green and blue and Ye penetrates the colored light of. 
green and red for green colored light, respectively similarly [ Mg is a color filter which penetrates the 
colored light of blue and red, and ]. 

[0014] Each pixel carries out photo electric translation of the colored light which penetrated the color 
filter formed for every pixel, and generates a pixel signal. The pixel signal accumulated at each pixel is 
read to perpendicular CCD (perpendicular transfer section)2 which adjoined the pixel train and was 
prepared by carrying out fixed time exposure. The inside of perpendicular CCD2 is transmitted to the 
pixel signal read in perpendicular CCD2 one by one. After the pixel signal to which perpendicular 
CCD2 was transmitted is transmitted to level CCD (level transfer section)3, the inside of level CCD3 is 
transmitted to it rightward [ this / drawing ], and it is outputted from the output section 4. By the above 
operation, the pixel signal generated by each pixel is outputted. 

[0015] Although what was shown in (a) of drawing 1 and drawing 2 was used as one example of a color 
filter with this operation gestalt here Like the 2nd operation gestalt of this invention shown in (b) of 
drawing 2 as a color filter Like the 3rd operation gestalt of an arranging [ arranged Mg and Cy in the 
same level line, and ]-in following level line-G and Ye thing, and this invention shown in (c) of drawing 
2 , you may use what arranged Mg and Ye in the same level line, and arranged G and Cy in the 
following level line. 

[0016] In these color filter arrays, since the complementary color filter of Mg, Cy, and Ye is used, an 
optical utilization factor is high, and sensitivity and resolution become high. Moreover, since it is as 
small as 2 pixels and there is little generating of an alias, level [ the repetition period of a color filter 
array ] and a perpendicular can obtain high resolution. 

[0017] Next, the 4th operation gestalt of this invention is explained. Drawing.3 generates R (red) and G 
(green) which are a three-primary -colors signal, B (blue) signal and a luminance signal Y, and color- 
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difference-signal R-Y and B-Y using CCD with a color filter array as shown in drawing 2 , and is the 
block diagram of the image pck-up equipment concerning the 4th operation gestalt of this invention 
constituted so that these generated video signals (static image) could be recorded on a record medium. 
[0018] As for the CCD drive circuit where in CCD to which a lens and 5 described 3 1 above in drawing 
1 , and 32 an A/D -conversion circuit and 34 perform a digital disposal circuit, and, as for 35, an 
amplifying circuit and 33 drive CCDS, and 36, a control circuit and 37 are record media. 
[0019] In the composition shown in drawing 3 , image formation of the light which carried out incidence 
through the lens 3 1 is carried out to the light-receiving side of CCDS. CCD5 has the same composition 
as CCDS explained in the previous operation gestalt, and outputs a total of four kinds of pixel signals, 
Mg, G, Cy, and Ye. Although this pixel signal is a dispersed point sequential signal corresponding to 
each pixel, it is an analog signal which changes in the amplitude (voltage) direction continuously. This 
signal is amplified in an amplifying circuit 3, and it changes into a digital signal in the A/D-conversion 
circuit 33. In this way, using the obtained digital signal, a digital disposal circuit 34 generates a three- 
primary-colors signal (R, G, B signal), and generates a luminance signal Y and color-difference-signal 
R-Y, and B-Y further using the generated three-primary-colors signal. 

[0020] Hereafter, how to generate R, G, and B signal is explained from the pixel signal of Mg, G, Cy, 
and Ye. The relation between Mg of the complementary color, Cy, Ye signal, and R, G and B signal is 

Mg=R+B (1) formula Cy=G+B (2) formula Ye=G+R .. It can express with the (1) formula - (3) 

formula of the (3) Formula above. 

[0021] Therefore, each signal of R, G, and B is R=Ye+Mg-Cy (4) formula G=Cy+Ye-Mg (5) 

formula B=Cy+Mg-Ye _ It is generable with the operation expression expressed with the (4) formula - 
(6) formula of the (6) Formula above. In addition, you may carry out well-known processing of white 
balance amendment, a gamma correction, etc. to R and G for which it asked by the above-mentioned (4) 
formula - (6) formula, and B signal if needed. 

[0022] moreover, G signal which asked for the luminance signal Y by Mg of the complementary color, 
Cy, Ye signal, and (5) formulas ~ using -- Y=Mg+G+Cy+Ye .... it can ask by (7) formulas of the (7) 
formula above 

[0023] Here, a luminance signal Y may not be based on the above-mentioned (7) formulas, but you may 
ask for it using the following (8) formulas which are the relational expression of R, G, B signal, and a 
luminance signal Y from R and G for which it asked by the (4) formula - (6) formula, and B signal. 
Y=0.3R+0.6G+0.1B .... In (8) A formula, in addition (8) formulas, you may change this coefficient into 
R, G, and B signal suitably according to the playback system of a video signal, respectively. Moreover, 
color-difference-signal R-Y, B-Y, or the color-difference signals U and V that applied the predetermined 
coefficient to these color-difference signals are generable by calculating using the luminance signal Y 
and chrominance signals R, G, and B for which it asked as mentioned above. 
[0024] And in a digital disposal circuit 34, the video signal generated by processing which was 
described above is recorded on a record medium 37. Usually, although the video signal to record is a 
still picture, it may record an animation (continuous still picture). Although a record medium 37 uses 
semiconductor memory, such as a flash memory, you may use a rewritable magnetic disk and a 
rewritable magnetic tape. Although it was possible to have removed these record media generally and to 
have exchanged, it could be fixed in image pck-up equipment. Furthermore, you may use the record 
medium like memory card which can read the data in memory by external devices, such as a personal 
computer. 

• [0025] As mentioned above, a digital disposal circuit 34 performs explained processing, and various 
kinds of parameters in the starting timing of the image pck-up section, the timing of signal processing, 
and signal processing etc. are controlled by the control circuit 36. Moreover, a control circuit 36 may 
perform a part or all of these signal processing. A control circuit 36 is usually constituted using the 
circumference circuits, such as RAM and ROM, a microcomputer and if needed. The I/O between the 
digital disposal circuit 34 of video-signal data, a control circuit 36, and a record medium 37 is performed 
through a bus 38. In a control circuit 36, software processing may perform picture compression, such as 
JPEG (Joint Photographic Experts Group), further. Moreover, the generated video-signal data can be 
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connected and outputted to external instruments, such as a personal computer, from the I/F circuit 39. 
[0026] As explained above, with a **** 4 operation gestalt, R and G which are a three-primary-colors 
signal, B signal, a luminance signal Y, color-difference-signal R-Y, and B-Y (color-difference signals U 
and V) are generated from the complementary color signal which CCDS generates using a digital 
disposal circuit 34 and a control circuit 36, and it records on a record medium 37, or has the function of 
being able to input the picture photoed in the personal computer through the I/F circuit 39, and is user- 
friendly. 

[0027] Next, the 5th - the octavus operation gestalt of this invention are explained. In the 1st explained 
previously - the 3rd operation gestalt, although what is shown in drawing 2 as a color filter array was 
used, in the 5th - an octavus operation gestalt, the color filter array shown in (a) - (d) of drawing 4 is 
used. The whole image pck-up equipment composition is the same composition as drawing 3 , and only 
the color filter arrays in the image pck-up section (CCD) differ. 

[0028] In the base unit of 2 pixels of horizontal directions, and 2 pixels of perpendicular directions, the 
array by the 5th operation gestalt of this invention shown in (a) of drawing 4 has arranged G to 2 pixels 
on a vertical angle, and arranges Cy and Ye to the remaining 2 pixels. In this color filter array, G signal 
is directly acquired from the pixel of G, (Cy-G) can generate B and the operation of (Ye-G) can generate 
R, respectively. Moreover, a luminance signal Y adds each pixel signal, and should just generate it. 
[0029] In the base unit of 2 pixels of horizontal directions, and 2 pixels of perpendicular directions, the 
array by the 6th operation gestalt of this invention shown in (b) of drawing 4 has arranged Mg to 2 
pixels on a vertical angle, and arranges Cy and Ye to the remaining 2 pixels. In this color filter array, a 
direct color-difference signal is generable with the operation of the following (9) formulas and (10) 
formulas. 

R-Y= 0.6 (Mg-Cy)-O.l (Mg-Ye) .... (9) Formula B-Y=-0.3(Mg-Cy)+0.9 (Mg-Ye) .. (10) A formula and 
a luminance signal Y add each pixel signal, and should just generate it. 

[0030] In the base unit of 2 pixels of horizontal directions, and 2 pixels of perpendicular directions, the 
array by the 7th operation gestalt of this invention shown in drawing 4 (c) has arranged all the color 
transparency filters W (white) to 2 pixels on a vertical angle, and arranges Cy and Ye to the remaining 2 
pixels. In this color filter array, it can ask for R by (W-Cy), and can ask for B according to the operation 
of (W-Ye), respectively. It can ask for G using the aforementioned (2) formula or (3) formulas with B or 
R signal searched for, and Cy or Ye signal of the complementary color. Moreover, a luminance signal Y 
adds each pixel signal, and should just generate it. This color filter is highly sensitive in order to use W 
filter of all color transparency. 

[003 1] Since it is symmetrical, even if the color filter array [ of (a) - drawing 4 ] of (c) of these drawing 
4 (the 5th operation gestalt - 7th operation gestalt) turns image pck-up equipment sideways to rotation in 
the case of photography 90 degrees and it makes it into length, it can obtain the image of the same 
quality of image (resolution). 

[0032] In the base unit of 2 pixels of horizontal directions, and 2 pixels of perpendicular directions, the 
array by the octavus operation gestalt of this invention shown in (d) of drawing 4 arranges the filter of 
W, G, Cy, and Ye, in the color filter shown in (a) of drawing 2 , is replaced with Mg filter and uses W 
filter. In this color filter array, G signal is directly acquired from the pixel of G, and the operation of the 
following (1 1) formulas and (12) formulas can generate R and B signal. 

R= W-Cy+Ye-G .... (1 1) Formula B= W-Ye+Cy-G .... (12) A formula and a luminance signal Y should 
just generate a luminance signal Y by (Cy+Ye) in the line by which Cy and Ye were arranged by (W+G) 
in the line by which the filter of W and G was arranged that what is necessary is to add each pixel signal 
and just to generate. Moreover, the signal in front of a party is delayed, all four kinds of signals are 
added, and it is good also as a luminance signal. 

[0033] Since W filter of all color transparency is used for the color filter of (d) of this drawing 4 , it is 
highly sensitive. Moreover, since both composition of the color in two lines, the line which arranged W 
and G by turns in this color filter array, and the line which arranged Cy and Ye by turns, is equal to R+2 
G+B, it has little moire of a luminance signal and vertical high-resolution-izing is possible for it. 
[0034] The 9th operation form of this invention is explained. Drawing 5 is drawing showing the 
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composition of the image pck-up section (CCD) of the image pck-up equipment concerning the 9th 
operation form of this invention. The image pck-up section (CCD50) of a **** 9 operation form as well 
as each aforementioned operation form is interchange line type CCD. 

[0035] Since the number of the pixels perpendicularly located in a line was in agreement with the 
number of stages of perpendicular CCD2, although the signal of all pixels could be independently 
outputted with the 1st operation form shown in drawing 1 , in CCD50 of a **** 9 operation form, the 
number of stages of perpendicular CCD2 is the half of the vertical number of pixels, and can read no 
signal of pixels simultaneously. Then, interlace read-out is performed for the signal of all pixels in 2 
steps. That is, first, by the 1st read-out, the pixels of odd lines are read to perpendicular CCD2 all at 
once, and perpendicular CCD2 and level CCD3 are transmitted and outputted. Next, by the 2nd read- 
out, the pixels of even lines are read to perpendicular CCD2 all at once, and perpendicular CCD2 and 
level CCD3 are transmitted and outputted. 

[0036] Thus, if it reads in 2 steps, the number of stages of perpendicular CCD2 can read all pixel signals 
independently at least from the vertical number of pixels. With a **** 9 operation form, since the 
number of stages of perpendicular CCD2 is good in a half compared with the 1st operation form shown 
in drawing.]. , the composition of the image pck-up section becomes easy. 

[0037] The 10th operation form of this invention is explained. Drawing.6 is the block diagram of the 
image pck-up equipment concerning the 10th operation form of this invention constituted so that R and 
G which are a three-primary-colors signal further, B signal, a luminance signal Y, color-difference- 
signal R-Y, and B-Y (color-difference signals U and V) could be generated or it could record on a 
record medium using the image pck-up section shown in drawing 5 . 

[0038] As for memory and 52, in drawing 5 , CCD 50 indicated the composition to be to drawing 5 , and 
5 1 are [ a shutter and 53 ] shutter drive circuits. Moreover, the same sign as drawmg.3. is attached to 
drawing.3 and an equal thing in drawing.,5 , and explanation is omitted. With a **** 10 operation form, 
signal read-out from CCD50 is performed in 2 steps as mentioned above. Then, before performing 
signal processing [ in / a digital disposal circuit 34 / for the signal first read from CCD50 in 2 steps ] via 
an amplifying circuit 32 and the A/D-conversion circuit 33, it writes in memory 51 one by one via a bus 
38. This memory 51 uses RAM etc. Hereafter, the same signal processing as the case of the 4th 
operation form shown in drawing^, is performed to the signal recorded on memory 51. 
[0039] Although signal read-out from CCD50 is performed in 2 steps with a **** 10 operation form, 
when picturizing the image read in 2 steps in CCD50, the exposure timing must be the same. In order to 
control this exposure timing, with the **** 10 operation form, it has the shutter 52 and the shutter drive 
circuit 53 for driving a shutter 52. The timing of exposure by the shutter 52 and signal read-out from 
CCD50 is as being shown in drawing 7 . First, a shutter 52 is' opened in time Tl, exposure is started, and 
exposure is ended in T2. The exposure time T is controlled by the control circuit 36 so that the level of 
the output signal from CCD50 serves as a proper value. After exposure is completed, signal read-out 
from CCD50 is performed to 2 times over T4 with the 2nd time from the 1st time and T3 between T2 
and T3. 

[0040] Although the same effect as the 4th operation form of drawing 3 is acquired with a **** 10 
operation form, the thing of easy composition of having been shown in drawing 5 as CCD50 can be 
used. 
[0041] 

[Effect of the Invention] According to this invention, the image pck-up equipment which can picturize 
the still picture of high resolution can be offered as mentioned above. 



[Translation done.] 
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ffi^T'$>SR (*) . G (») . B (#) 

«rK*l~84aftfcttjW-4B*fi*SJI^vc, HA 
ffl^Yfc. 2B»D6»I*R-Y, B-Yk£r£)£t 
**R*R{t*£fcfc»«i:*4»<ia6it. 

iter, g, b«*. *fctt s wia*K«*Yfcwiefe 

»£9R-Y, B-Y*ffi^&iE8««*Rltfc£fc 

sicofe5-s^-ri>fe7-f/i/^fc, H2c7)€i£3j®-ri> 
?k. 

m3<n&zmm-%&y <>v?t. *4*>fe*iMW-* 

£7 4 )V9 1 ft. SEfcEH Siifc* 2 co*W)7 -f ;u 
?k. 

JtKLfcE*J*>±E#fc7 k , ±IB#fi7 -f 

c mm, 6 1 w*Ji 5 1 esM-fcv >t , 

fi^fftiR (*) . G (») , B (W) 
4*R*RJtfc£ b iWBtb-tlVM&iX. 

WE»l~»4<0feC«^4Wlftt^Sfflv^, flUK 

fl^Yk. 2«^feHft-^R-Y. B-Yk££j£-f 
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2 

s*RMS»tfc£fc*^fc**w»i». 

wer. g, bw. iuie»s«#Ytfif5fe 

«flWt-Y. B-Y«-9*R»1-*E«MK*tRttfc 

7 -f /i^^E^jsi-u i«^&ais<ofe7 4 )V9ti\ 
mi?>&Zimt&&y j w t , m2cr>&zmirf& 
&y 4)Vfbft, -gEMzWft £ tifcm l 7 -r ^ 

10 ?k, 

m<^i^mth^y 4)Vfb. «4<0fc«:iiiir$-* 

fe7^^ k#\ ^fcEH3ftfcfll2<0#Wlj7 < ^ 

?k. 

r^Lt&mm3tmmm<DW\\t . ±e*b 

^hmmzmttzmmmx-b^x . 

wfifia, ±!ESI4<ofeJi^r>"pftiii:St*atf 

20 

fi^TftfcR (*) , G (») , B (#) ft^Sr^t 
S^RSrRftfei k t»»i:i-6aHi*B. 
llt*JHl l ] If*il9 ifcti l Oie»l:fcv>T, 
WE»l-»4<0fet*rjM-*B«ft**fflv^Ts-)WE 

fl-^Yk, 2aa«-fel^i^R-Y, B-Yk£4u£-r 
6*R*R»tti k **«Sk-r SMMfeilB. 
[W*3B12] I8*E1 Oifclil lEttfcfeirVC, 

mmb-tmimw.. 

I imm 1 3 ] atfMBC4tt£!RKOft* « «ftWH^ 

mico^m^-ft^y 4 jufb. m20>&zmetti 

^k. 

»30fe*3ffii-f6fi7-f;^k. %A(r>^kmkfh 
&y 4)v?ttf. -^.mzw.n^ixtzw>2<r)^n7 4 iv 

40 ?k. *»^.«r0. 

JJE L*:ie?'J<0±fB#fe7 -f k . ±f£«-£7 ^ 
*3SSt3tft«S*«SaftfSB*wi5iJi:. ±E#iB 
Xfc^J&ftBSHi^J&ISISU-caiTJl-ilSJSaSi:, *» 

±l£®l^fe(i*ii> ±iem2^fe(iH s ±IB^3<7)feli 

: st>, ±.i?M4<DmmT't)hzkZ¥mbt?>m& 
mm. 

WE»l-»4«fet»Jt?t4B*f8^*fflv^Ts Sfe 

so <i#-c*sr (*) . g (») . b (W) fi^^«-r 
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3 

imm 1 5 1 mm 1 3 1 4 leatcfcv^T . 
D5ieiBi-»4«ofic#rj6't*a3isfli^tfflv^. mux 

mrt, 2B»*)ft»I*R-Y. B-YfcSr±fitf 
*¥»S:W«:i -raining. 
[»5WI16] l«3iRJai4*fcttl5EafctJ^-C. 
flTER. G, BM. *fcUU 1WaME«#Yf:WlBfi 
*S*R-Y, B-Y£Ett1"*Elittfle£i!Htfc£4: 

fe7 ^ SSfcEfllSfifcSI 1 <Mt?W7 ■< ^ 

fe7 * Si:fcEfl$ftfc3l2 <0*WJ7 -f ;u 

±ELfcE8ltf>±E#fe7 4 W b . ±IS#fi7 

Lfcfe3t«:3ie«i9S«-r * b^e^i t . ±ie#b 

±1631 1 ofete-? -try?, ±ieH2<DfeiiSt _hteS53 

[ mm 1 8 ] mm 1 7 racs i, >t s 

lWEm~iM»fe^JW-*B»l**JflvvC» 1K£ 

fg^T'fcSR (#) , G (») , B (») flWSrfMW" 

[ mm 1 9 ] mm. nitms lEatfi^f . 

iffisBl~»4<ofetStJW-4iB«m-f-tfflv^'r. 5W& 

ffl^Yh, 28^feHft-fR-Y, B-Yt5r±fiW- 

mm2o] mmi s±tz\±\9tm\,z^x , 
ftftsR, g, b^, ttd*. mimmm^ytmi^. 

£7 -f btK XEfcEfllSfifc* 1 c?)*WJ7 -r ^ 

£7 ^ A/? SEtEJdS<xfc*2 «*¥W7 4 >V 
JdELfcffiW)±E#fe7 4 t , ±ie#fe7 * 

am i wfetia % ±sm 2 <nmm. ±sm 3 n&t 

y7y. ±E»4<?5fElUe'Cft6it*^*at-f4t»« 
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[it*«2 2 ] n*g2 naattsv^T . 

UE«l-«4tf!)fe(c*ri&f4B««^tfflV^T. Efe 
ft^Tfc&R <#) , G (») . B (») ff^££)£t 

imm23] »#I2 1ifctt2 2Ettfc*iVvC. 

WE»i-*4ofet:»jct4ii3lwi^tfflv^r, lift 

fi^-Yt, 2a»<0feHfi^R-Y. B-YtSr^-t 

10 [N$g2 4] lt3Wl2 24fc<42 3Ei»C*J^T, 
WER. G, Bffi*, ifctt, frEWK^YtlBEfi 

Hff^R-Y, B-Y£E«rf*E««ft£i&tt>fc.ri: 

2 5 ] immizfrmmmzi msmn 

fi7 * b * J \ XEfcEMSfifcS 1 ^*¥^I7 4 )V 
9b. 

20 fe7-f^?i:*^ SE(cEM«fn>tgS2<0* 3 F5ll7^^ 
±IS UfcEM»iJa*fe7 )V9 b . ±!B#fe7 ^ )V? 

*aaufcfi**jt«sfflw-4ii*^EWt, ±ib#b 

±ia®2cofe{ili. ±iem3cofeli 
y7y, ±E»4wfei4jreft&£fc*ttafc-*-4W* 

[St*«2 6 ] W*JI2 5legottfcV^T. 

m^x'biR m , g (») . b (») fi^^^srr 

[II*S2 7] 11*112 5 4fc{±2 6E»{i*J^T. 
i9ESSl~*4«)feCWJ»t*B3Rli^tfflV^Ts 

g-f-Yt, 2aScOfi^ft^R-Y. B-Yt^^-f 

[fWt«2 8] UWc«2 6 4fc«2 7EtttCti^T. 

M£R. g , b«*, mm&m^Ybmz& 
mmR'Y, B-Yzm-t&mmmmtzzb 

[000 1 ] 
[0002] 

[ts!*WSffi] CCD (Charge Coupled Device ) Srffl 
50 L"C(i» ^5tTUXA^T*3t^HKfet^t, m— fe 
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5 

tlX^Z,. ZtlizML, U#OjpSCT14, f-WCCD 

IWtof^/i^fclWtfcCCDSffl^*. «*fflteS 
*"J3*ifc#«£»3im4, £0>fe7*/i/*£aiSU:tt 

[0003]£<9j:? *IM^<0««aS!rci4. ftcDZ 
MfeTft&R (*) . G (») . B (#) *>feJW£tf>;& 

[0004] R. G, B£fflV>fcfe7 4/k?KyiJ«9tfefc 
WS\ H8C0 (a) ^cofe7 -f /l^EWi, ^ 

^iiSISrfflv^aiaatlHfCJi, Mitt, r 7r4 
[00 0 5] IA>U ZcoX o*j:m&r>&7 

[0006] 

[?&"¥!*<&?& L J: 5 kt&KHl ±ie^J: o^r 

imt>tix\*t. m8<r> ( b ) a«nifi7 ^/^kjijww 

fWMfiKtWLTtt. - 2 8 0 4 9 6 

[0007] ta>u ;<7)fe7-f;k^ie^j(i. 08 o 30 

( b ) CC^-TJ: a *¥*|6I^< ■?£ UH»]a*2B* 
T'ftSOCttU Slt£l*]tf)iljSt< DJEUaJtBi&MB* 

[0008] *«wwbb«4, ±ffisg&im&u mm 

[0009] 40 

■&7 4)\s?tf, W.l<r>&*jm-th&.7 4 )V9 1 . W,2 

<nWW7 4)V9b. ±XSm 1 Ofe*a3it6fe7 4 IV 

)V9b. JJESS 2 <?3feS:3ffift-r6fe7-f/l'^fc 11**1*1 
fcRJSU *^40fe2r^-f«»fe7-f^^i:^\ £ 
5(cEWS*lfcff2*>* 3 FM7.f/l'*i:. 3&>^40. ± 50 
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6 

ELfcK7>J0)±iE*te7 * t , ±fe#&7 ^ 

jje»2*)fei4*, ±iem3c7)fe«^ry, ±t£S&4o 

[00 10]*JW!TU^7*;U*fcfflVvC8*K & 
fc*¥. mUt$W&7 4 IV?<F>< 9jBUB»l*9*fc2 

zttfxzh. 

[00 11] 
ti. 

[ 0 0 1 2 ] 0 1 14, 1 £ffl&B£ffiSaHft 

[00 1 3] 0l££Vvt. 1(4. 7* Y^A^-Ym 

&®m?&z>. zcomm (ccds) r<4. 

J: vmmimzMmmzw^ ixx ^1 

1)K m?\iftt*t& lWmiz<DW\%lXl®btt^t: 
ttffCV^*. «-«<0a*fcRttfe<Xfcfe7^/l'^J4, m 

g (V*>;?) ,0(11), Cy (5/7^) . Ye (ft 

fe) co4S«-e$>o, * 3 p*ii»ik:2B* s mm.Mz2 

B*c0tt4B*^**mei: LT. < ^SLie^il^nT 
V^*. Mg{4»fc*Wfe3tfca»'f-4fe7^;^-C* 

9. |5l«^. Gi4*|c0-fe^?:, CyJ4St^<0fi** N 
Ye(4Jit#Ofe7tS:. mfil2)§t^fe7^^t 
ft*. 

[0014] #B^(4. =frffilH5t=lft(tt<lfcfe7 4 IV 

e#i4. BJiwifcBWftTiftitfenfcSficcD (sa 
•&M) 2ca*ajs*is. siicc D2rtta»ais 
ftjtH*i^i4. )t*<csEccD2rtteas$*i*. 

£ttCCD2*IB88;h^WHfflW4. 7k¥CCD (* 
^JMgP ) 3 (C«SH't> ilfctt, 7K¥C C D 3 W $• 1310* 
Hmzm*&\. Hl*»4*»i5.aj*Sit*. JJUi^J:^ 

[ 0 0 1 5 3 zzx\ ^mmmxn. 4>v?co 1 

MblX, H1*JJ:VH20 (a) (2*Lfct«*fflV^ 

-fe7 4)V?bLX\&, 02O ( b ) ^L£#& 
*JI*)«23«t*aB*)J:"3fc 4 MgfcCySISl-OTK^ 
ff, GtYeS:»:o*TfftS?>JLfcOttf5^, 02 <T) 

( c ) &jk LttWmm 3$kWm.<n± r> m g i: 
Ye?r|5l-C07KW, Gfc C y imo^-'mzm\Lfz 

{,<nZM^xi> X\\ 

[0016] Zilhco&y 4 JVfWtWX-tt. Mg. c 
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y , Y e CD*ffe7 * )V9 fcffiffl I/O** fctftftfflffl*** 

OCCD»t, 3Jf-fefg-W>&R (*) . G 
R-Y. B-Yfc££j£U ^Lfc£rtA«o(MRft# 

i. 

[0 0 18] 03K*ilvC. 3 1iiW^X 5J±i5l2t 
fcCCD. 3 2{4Jii(BigS5, 3 3liA/D3aj»@B. 3 
4 liftWIBK , 3 5 lie C D 5 «0l8»£frfc -5 C C 
DIM&0&&, 3 6(4ftJfPHIIfc, 3 7{4IEi»JBK*T*ft. 

[0019] H3l3jsr$H«fci3VvC, V>X3 1&m 
XXSiltzMi. ccD5«05*#BIfc8tt**. CCD 
5(4, it<0HJt»IUfc:fev^RBBLJtc CD 5 kR-o 
HWcfctfU MS, G, Cy, Ye«0ft4ttH<OH*« 20 

'^£liftfi^T'£>S*\ fill («E) tfrtlfcttSSW 
fcKftl- 6 7 -f-n h . i om-t*Jifi|llH 3 

fcfcvvCJINiU A/D^$[h]J&3 3(ci5^Tr^l/ 

ft^WIII]E&3 4(43JI£f|-t (R. G, Bfg^} 

fig l . s k , ±* Lfc 3 s&m^zm ^xmm^Y 

[00 2 0] &T. Mg, G, Cy, YeOH*fi-**> 
4>. R, G, Bf8-»*4flW-4*fttOV^KWt6. 30 
HfeOMg, Cy, Yefl^-fcR, G, Bffl#fc<0B8ffi 
(4, 

Mg = R + B (1)3^ 

Cy = G+B (2)5$ 

Ye=G + R (3)i£ 

±lEO ( 1 ) St- ( 3 ) #C*-Ti £* S T'£ . 
[002 1] Lft^T. R, G, Bc7)#fl^(4, 0U 
tf. 

R = Ye+Mg-Cy (4)5$ 

G=Cy+Ye-Mg ( 5 ) 5$ 40 

B = Cy+Mg-Ye (6)5$ 

±ew ( 4 ) sc- ( 6 ) xx-mitzmnaizx ~>x*k$. 

t&ZbtfXZZ. ±IB*> (4) 5$~ (6) sttc 
iotS^R, G. Bft^ttt. «BB(cJ6tT*7>f 

it AW 

[00 2 2] IMHI^Ytt. IfeWMg, Cy. 
Yeff^k, ( 5 ) atT*ftfcG«#i: fcfflWC. 

Y = Mg + G + Cy + Ye (7)5$ 

JtH<?) ( 7 ) #C««>S £ t £ . 50 
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[ 0 0 2 3 ] £ ZX\ WHt^Ytt, HiCT) ( 7 ) «t 
i^>1\ (4) 5$~ (6) ^(Cj^T^fcR, G, B 

r, g, Bm^mm^Ybwmi^x'h 

h . <X<7) ( 8 ) sSfcfflWtjjjfcTfcav*. 

Y=0. 3R+0. 6G+0. IB (8)5$ 

<8)«fc*i^TR. G, Bf|^(C<en«l*»*» 

fcfiV*. *fc s feUfl^R-Y, B-Y, £fL 
6«fy^#fcBf£^^£jWtfcf^^#U, V(4. 

t^n*?izLx&hizm&m*}Yb&m^R, g, b 
[00243 -eux. fi^5aaii]SS3 4T(4, ±ibl^- 

J; o irfaat J: -oT4*Lfc««©#tiE«««c3 7 (c 

nv {WikthVt&M) *miLxi>&\\ mm&3 

a > b' A - 9WffM8®mX* * 'J (*I<50t- ^ *«tr £ 

[0025] ELt. l«HHL^«HU4fi^«SlllK3 4 1 
ioTffv^. M»ia»3 6tJ:oTfi«a<0jK»^-f S 

0-g|5, S>&V44^g|5S-0JfflI|lIS§3 6(~J:^Tfi :: 5:-pT 

TfllJitt* . Iftfftff #r- ^<0f|-9*ffll3» 3 4 . fm 

m3 6. mm3 7f^xta,m, a-x3 8^l 

$lJffl[3i?S3 6T'(4s $4>(UPEG (Joint 
Photographic Experts Group) %r0)WH&EEffl&V 7 h>7 

g-^r - ^ (4 , I / F 0g§ 3 9 j&> <5, y V n y 

[0026] fiLhK^Lfc J: o *»45liBBJBT 
(4, (i#«iaE»3 4. M«E»3 6tfflV^T, CCD 
5*«4tiW-&||feg-t!6»fe3JS(fe^Tft4R, G, B 

ft^. wmnYt&mE*TR-Y, b-y (fen^t 

-tU, V) ££$U lrJ$»3 7(c|e^U^0. 1/ 
F0SS3 9 tr-fUX't-Vi-JUa yta-?(«U,- 

[0027] <Kfc N *«WO»5-»85tilOBlBfc:-3V> 
TKWt* . ftteUPJH LfeW 1 -»3IOB»»(cfi^T 
(4. fe7-f yP^KJIfc l.Til2(=*-tt^$rfflv^* < . 
»5~*8«it«ffltfcV^tt. H4<0 ( a ) ~ ( d ) 

!4, 03 1 |SI«C0«S^-CJ, oT. (CCD) 
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9 



1 0 



[ 0 0 2 8 ] 134 <r> ( a ) tzffittfflim S&SfeJBJB 
CtiKWtt. 2 H*. £B2riA|2BS*)S* 

4M&fc*$Wt, G£*fft±*)2B3SfcEaU 35902 
jHRfcCyfcYefcaEl/C^*. Z.<n>&7 4 

<m&. Gm^tew&GCDwmfrh'&hti. Bmcy 

-G) . RJi (Ye-G) WffifcfcJ-oT'HvWlilfc 
IWSOTJYttaHaHI^fcailfcbTiJS* 

R-Y= 0. 6 (Mg-Cy ) 
B-Y = -0. 3 (Mg-Cy ) 
4fc, *SSft#Y{i#IiS«#$:Sn»tT4^fl{f^ . 

[ 0 0 3 0 ] 04 ( c ) (c*-«:JMB<0*7iafc«JBK 
•fciEWis *¥*|6l2a*s Slt*-|*]2H*coa*# 

<t>2m»cebu m^m^zcy e*uw.L 

Tv^S. i(0-&7-f;^E?i|coJi^, Rtt(w-c 
y) , Bfi (W-Ye) WjRJHcJ:-jT*il'Wl*A* 
Gtt, JflMtotBifcliRfflWl:, *|fi<0 
Cy4fc(iYefi*fcfcJ:-j-C* «rE(2)*4fcti 20 
(3) aSJflif #7* 4fc. «K(t9 

R= W-Cy+Ye -G 
B= W-Ye+Cy-G 

<, fflitf, wbG<r>7 ovtifm^titdfiZU (w 
+ G) (Cj:-»"C. CytYe*«ffiJiJS<tfcffT*i (Cy 
+ Ye ) KJ:r>r«K«^Y*4B!t-mi«^. 4fc» 

[0 0 3 3] .ICDE!4<D (d) Ofe7-f/km. ££3§ 
7 WfcG£2SS£EW Urfri:.. Cy 

(i, ftfcR+2G + Bfc$EUW5T, 

[0034] Kwm^mtmmz^xmmh . 

(CCD) <0«jfi**-rHT**. #JS9flM»» 40 
m (CCD 5 0 ) liJEcDSfOI^M&Httfc* 4 

y^-7-Y>ScOCCDT*-&. . 

[ 0 0 3 5 ] 0 1 K^Lfc* 1 mammx-ii. mm.* fa 
iz&&tiwm<DWLtfmw.c c d 2<ogRfc-suo^ 

tf. **9HaBPJBOCCD5 0Tti, SKCCD2*) 

mzmmzmz-iiitztiix'Zfr\ *zx\ 

<r)m*2mzftVX4v?-\<--xm.?>-&L*'ftr>. 



[0029] H40 ( b ) k^**maS6£M0S!B 

<$.mz&UX. Mg£Jtfc±0>2WJ|KcEaU S0« 
2MRteCyfcYe£EHl/C^4. £<Z>fe7 4;WE 

( 9 ) mi ( i o > anmrnz X 

-0. 1 (Mg-Ye) (9) 

+ 0. 9 (Mg-Ye) (10)5$ 

* [003 1 ] ZfltMACD (a) H140 ( c ) «0 (35 

5wt»M~»7n«uKB^)) fe7 a ivmmt, 9 0 
j^mKi-w lyXWfcX'fohtztb. imomizmm&m 

mizLXhMlzLXh. (tfflUK) 

[0032]H4»(d) t5rf*«W«SB8IIM0KB 
fcJfcEMJi, *¥;friai2B*, SE^f6]2am<7)S* 
*{it::fcUT, W, G. Cy, Ye<7)7 4/L<?$-iE?iJL 
/Storft 1 ). 02O (a) {C7pL^fe7 < /t^KfcU 
X. Mg7 </U*fcfWTW7*/l^$:fflOfci<'3'Cfc 

i. -ro^^/t^E^lo^, Gft#(sa:«G^iim 

*>4>fc£»*U R, Bfi^-ti, &«D ( l l ) 5$£J:l>' ( 1 
2 ) s&OStWfcJ: r>T4j£** £ t i?X% h . 

(1 1 ) * 

(12)* 

*-5^;:fiitccD2t3lj^tHU SECCD2. *^c 

fflRffwa*«:-7¥t=SECCD2K«*asts SEC 
CD 2, * J FCCD3^C3liLTaj^-r&. 
[0036] £<7)J;d(c2llI^tfC^aitS:fi : ^ 

(s\ sic c d 2<m3wmttto<r>w*m. i 

*H 9 HSfi^«T"<i . ilfcT LfcSS 1 HMJg®i-it 
filSCCD2cOSSC*^T'^VWT\ »«g)5fO*S 

[0037] *hbjw^ i ommfMiz^xim-t 

fe«*-C*4R, G, Bfi-^>. ^fl#YtfeJ|ff# 
R-Y, B-Y (feUfl^-U, V) *4ttLfcfJ, Eik 

[00 38J H5fcJ3WC. 5 0«H5(c-tWffift*w 

sWBlOltEJBPJBfli, l(B*<0J:3fc:. CCD50*»fe 
<0«^fll*a}L*2EI(c#ffCff3. *ZX\ 5tr2HI 
^it"CCCD5 0*>^lft»ajSilfcf8-»*. liMBBOft 
3 2, A/DXJ*@R3 3£llrilU fi^»(lISS3 4 
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1 1 

v»&. jar, ^=eu5 itciatis<i3t«^fc:*fL, 03 

[ 0 0 3 9 ] #31 1 ommBtii. C C D 5 0 frW 

? 5 2 fc . ^-v >y ? 5 2 £IEi!rf SJttfx^v-v v ^ffiSl 
@»5 3i:*«BiT^&. S'-ir-y*5 2fc«l:&l83efc, 10 
CCD5 0*»fe<om^a»{iJLW^-fS>^tt. 07 CC 

£BHv*T»fc£Bl*&.U T2Cfeivtlfcfc**T*4. 
*3WrlSITIi, C C D 5 o*»fe«oaj*^^<oi'^* { a 

i . nmmjuzm^c c d 5 o^^ig^m^m 1 

#, T2*^T3<ora^lIlI@, T3*»6T4tf)inte2 
Sit. 2Bfckfc-jTl?;bfl*. 

[ 0 0 4 0 3 #g 1 OSOBWBTti. El 3^314 mm 
JBfcHW^JWISrft** 1 . CCD50h LT05C*L 20 
Jt. «*fcl»fc<Ot>*>«:J}1^4£ 1 

[004 1] 2 

4. 3 

[01 3 #^^®l»60«(c^l.afl^B(73S«gi5 

[023 ( a ) liWJ^m 1 Hll»)B(c J: &9Hftffitz 
fift*. TkTJri^H** Se*l*l2H*<?53fefs*ffl<0 30 
fe7 -r ;^Kfl*7i**lOTL ( b ) li**»75a 2H 

2 MS. SE^fa 2 M»OS##{i«Ofe 7 4 A- 
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